Differential expression of choline kinase isoforms in skeletal muscle explains the phenotypic variability in the rostrocaudal muscular dystrophy mouse.
Choline kinase in mammals is encoded by two genes, Chka and Chkb. Disruption of murine Chka leads to embryonic lethality, whereas a spontaneous genomic deletion in murine Chkb results in neonatal forelimb bone deformity and hindlimb muscular dystrophy. Surprisingly, muscular dystrophy isn't significantly developed in the forelimb. We have investigated the mechanism by which a lack of choline kinase beta, encoded by Chkb, results in minimal muscular dystrophy in forelimbs. We have found that choline kinase beta is the major isoform in hindlimb muscle and contributes more to choline kinase activity, while choline kinase alpha is predominant in forelimb muscle and contributes more to choline kinase activity. Although choline kinase activity is decreased in forelimb muscles of Chkb(-/-) mice, the activity of CTP:phosphocholine cytidylyltransferase is increased, resulting in enhanced phosphatidylcholine biosynthesis. The activity of phosphatidylcholine phospholipase C is up-regulated while the activity of phospholipase A(2) in forelimb muscle is not altered. Regeneration of forelimb muscles of Chkb(-/-) mice is normal when challenged with cardiotoxin. In contrast to hindlimb muscle, mega-mitochondria are not significantly formed in forelimb muscle of Chkb(-/-) mice. We conclude that the relative lack of muscle degeneration in forelimbs of Chkb(-/-) mice is due to abundant choline kinase alpha and the stable homeostasis of phosphatidylcholine.